INTRODUCTION {#sec1-1}
============

Ankle arthrodesis is the surgical fusion of the ankle joint which aims to relieve pain, and restores function. Ankle arthrodesis, used as surgical treatment for tuberculosis of the ankle joint, is still used for the treatment of ankle joint destruction. Arthrodesis of the ankle joint is an important operation in the treatment of painful arthrosis, chronic infection, and malalignment, and instability.\[[@ref1]\] It is commonly indicated in post-traumatic painful osteoarthritis and severe ankle injury.\[[@ref2]\] Following severe trauma, the ankle mortise is disrupted, and also the tibiotalar articular cartilage with resulting inflammation, synovitis, osteophyte formation, progressive loss of ankle-joint motion, weight-bearing pain, and functional disability.\[[@ref2]--[@ref4]\] Ankle reconstruction is a viable option if a precise restoration of the ankle--joint anatomic relationship can be done. The anatomic reconstruction of a malunited ankle joint will prevent further progression of ankle arthritis, even in the presence of early disease.\[[@ref5]\] In one series, good to excellent results were achieved in 85% of patients after the reconstruction of ankle malunions.\[[@ref6]\] Ankle reconstruction procedures in cases of open injuries are time consuming, unsatisfactory, and complicated by infection especially when implants are used. Patients with severe ankle injuries who had reconstruction do have post-traumatic osteoarthritis as cartilage disintegration is irreversible. We therefore consider primary ankle fusion for open injuries as an alternative to reconstruction.

CASE REPORTS {#sec1-2}
============

Case 1 {#sec2-1}
------

We present the case of a 23-year-old male, commercial motorcyclist who was hit by a fast moving vehicle while negotiating a bend. He fell and sustained open injury to the right ankle with deformity. He bled moderately from the wound but there was no loss of consciousness or bleeding from the craniofacial orifices. There was no injury in any other part of the body. There was no history of alcohol use nor was there any premorbid condition. He was in painful distress and was unable to bear weight on the affected right lower limb. The patient had an injury severity score (ISS) of 16. Significant findings were in the right lower limb which showed that the right ankle was deformed with an avulsion wound on the medial malleolus and a 5-cm-deep laceration on the lateral malleolus \[[Figure 1](#F1){ref-type="fig"}\]. The dorsalis pedis artery was palpable, so was the posterior tibial artery; the sensation was intact but the patient could move the toes. A radiograph of the right ankle showed a fracture dislocation with severe disruption of the ankle mortise \[[Figure 2](#F2){ref-type="fig"}\]. A diagnosis of the Gustilllo--Anderson type 3b fracture dislocation of the right ankle was made. He was resuscitated and had tetanus toxoid with antibiotic prophylaxis. The wound was irrigated with 2 l of normal saline, and the patient had initial reduction and splintage of the ankle injury. He had a tibiotalar arthrodesis 48 h after presentation. Wound infection was noted 5 days postoperatively and was managed with daily wound dressings. Wound healed by secondary intention; the patient was discharged after 4 weeks and was followed up for 5 months. The external fixator was removed and replaced with a cast booth at 8 weeks. A radiologic union was noted by 12 weeks postoperatively. The patient started full weight bearing at 16 weeks.

![Right ankle injury showing wound on the lateral malleolus](JSTCR-3-102-g001){#F1}

![Radiograph of the right ankle with severe disruption of the ankle mortise](JSTCR-3-102-g002){#F2}

Case 2 {#sec2-2}
------

This was a case of a 35-year-old businessman who was a middle seat passenger in an 18-seater commercial vehicle which crashed off the road following a tyre burst. The vehicle reportedly somersaulted and there were three fatalities. He sustained an open injury in the left ankle and there was transient loss of consciousness. He was first seen at the peripheral hospital where he was resuscitated; he later regained consciousness after 3 h. The patient however opted to see a traditional bonesetter. He presented 10 days later with an infected open ankle injury. He was not a known diabetic nor was he known to be on any steroid medication. He was pale but not in any distress. The left ankle showed an infected open wound with soft tissue loss and a defective Achilles tendon \[[Figure 3](#F3){ref-type="fig"}\]. He was worked up for surgery and had a tibiotalar arthrodesis after debridement. Wound infection persisted postoperatively and was managed with wound dressings and later skin grafting after a sufficiently healthy granulation tissue was noted. The patient was followed up for 3 months during which the external fixator was removed and replaced with a cast.

![Infected open left ankle injury](JSTCR-3-102-g003){#F3}

Case 3 {#sec2-3}
------

This is a case of a 30-year-old male student who was involved in a vehicular accident. He was a back seat passenger in a saloon car which had a head-to-side collision with a truck. There was no fatality and the patient did not lose consciousness nor was there bleeding from any of the craniofacial orifices. He sustained an open injury to the right ankle with no other injuries. He was seen at the emergency room 4 h after the accident. He was in painful distress with an ISS of 16. Significant findings were in the right lower limb which showed a deformed ankle and an 8-cm-deep laceration on the posterior aspect showing a talus loss. He was resuscitated and had a tibiocalcaneal arthrodesis 24 h after the presentation. The patient did well postoperatively and was followed up for 12 months. Varus angulation was noted during the initial stage of partial weight bearing and this was corrected with the application of a plaster of Paris cast. A radiologic union was noted at 20 weeks and the patient commenced full weight bearing with a limb length discrepancy of 2 cm.

Surgical technique {#sec2-4}
------------------

Several techniques are available for performing the procedure, the most successful being an open approach with compression and internal fixation. The selection of the surgical technique should be based on the underlying disorder. As a general rule, external fixators are preferred for patients undergoing arthrodesis for a pre-existing septic joint and for those with severe open injuries. The Charnley method which we used combined open surgical debridement of the ankle--joint cartilage with the application of an external fixator by placing one pin through the tibia and another through the calcaneus, with connecting bars running between the two pins. Compression across the arthrodesis site relies on an intact Achilles tendon functioning as a tension band. Patients were allowed to bear weight on the treated ankle during the first 8 weeks after surgery. After the removal of the external fixator, patients were immobilized in a plaster walking cast for an additional 4 weeks.

In our patients, access was gained to the joint through wound extension making sure to preserve the dorsalis pedis artery. Its benefits are better visualization of the joint and improved access for bone resection. Extensive wound debridement was done and the articular cartilage in the tibia and talus was removed through transverse cuts to expose the subchondral bones. After the removal of the distal tibial articular surface, the talus was positioned so that the forefoot was in 5--10° of external rotation and the hind foot was in 5° of valgus, with neutral dorsiflexion and displacement so that the posterior margins of the talus and tibia were flush. The foot must be aligned with regard to the entire limb and it must be ensured that it is plantigrade. A cut through the dome of the talus was then made parallel to the distal tibia, resecting approximately 5 mm of the talus. The arthrodesis clamp is then assembled after passing distal transtibial and transcalcaneal Steinmann\'s pins \[[Figure 4](#F4){ref-type="fig"}\].

![Charnley\'s clamp after debridement](JSTCR-3-102-g004){#F4}

The soft tissue defects were managed with split thickness skin grafting after sufficient healthy granulation tissues were formed in a later operation.

DISCUSSION {#sec1-3}
==========

Ankle arthrodesis is the procedure of choice for debilitating osteoarthritis of the ankle. It is however not a common operation in our subregion as cases of post-traumatic arthrosis of the ankle are commonly managed with nonsteroidal anti-inflammatory drugs and few see the need for surgery especially when minimally invasive procedures are still lacking. Fifty-eight patients underwent ankle arthrodesis in Lagos over a 15-year period with an average of 3.9 patients per year and the common indications were post-traumatic arthrosis followed by severe acute ankle injuries.\[[@ref2]\] Various techniques are available for ankle arthrodesis.\[[@ref7]--[@ref9]\] The selection of the surgical technique should be based on the underlying disorder. As a general rule, external fixators are preferred for patients undergoing arthrodesis for a pre-existing septic joint and for those with severe osteopenia. Arthroscopic arthrodesis or the "mini-open" arthrodesis should be used only for patients with minimal deformity. Open arthrodesis is appropriate for patients with a significant ankle deformity from severe injury and foot and ankle malalignment.\[[@ref3][@ref9][@ref10]\] Our patients had their surgeries between 1 and 14 days after the injury with a high potential for infection; hence, the choice of wound debridement and compressive arthrodesis using a Charnley\'s clamp was made.\[[@ref11]\] This procedure is safe and easy as access is readily gained into the joint through the wound. Wound infection and nonunion are common complications of this procedure. Two of our patients had wound breakdown and one had skin grafting and one healed by secondary intention. Antibiotic use played a part in the early remission of the wound infection.
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